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(54) TRANSPARENT CONDUCTIVE FILM AND FORMING METHOD THEREOF 

(57)Abstract: 

PURPOSE: To form a transparent conductive film having a specific resistance as low as 101- 
104O/square t low haze not more than 0.5%, excellent in close adhesiveness, and useful for an 
antistatic material and an electromagnetic wave shield. 

CONSTITUTION: A composition free of polymer type binders for transparent conductive film 
formation and consisting of a conductive fine powder (e.g. ITO fine powder), a solvent, and a 
non-polymer type film forming agent (e.g. 2-alkoxyethanol, 6-diketone, alkylacetate) is applied 
to a substrate. After that, the obtained film is doped with a liquid containing an organic or 
inorganic polymei^type binder (e.g. organic polymers or monomers, alkoxysilanes or liquid 
containing alkoxysilane hydrolyzed substances, metal salts, alkoxide, complex salts) which 
consists of polymers, monomers, or oligomers and having viscosity not higher than 25cps and 
the resulting film is hardened to form a transparent conductive film. 
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[0052] [#gffl?K<*]±ie<D#yv-^/wy^- 

(*'J7-, *y x'-Sfcti^-Urfv-) ©lSSfcfi 
2S£U:*^t<fct)*«ljg«T*S«?Sfc«#^bT, 
VHft&25 cpsWT, $?$L<Jil0 cpstXTO^^^ 

u %ixm-eB$.2nrcW.moy3micmmTZo z<o 
mwmmms cps*oK^t> sbb^sbhc* swc 

Sf««l:^Kffllrtfffc:-M»c«*tfaB8«f, gft£ 40 

[0 0 5 3] fSfSf ^tt«K(cffl(r^««S«ttf$k:»J 
fg^n-f, !glIg£BLT0iJ^Lfc.fc?&&*D#*l 

S«ffc£*. fccfctf7k&^£LT®ffl^T-&So 

[0054] co#iifflfKmc«, ^iccfco, mm 50 
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[00 5 5] g tt3 ttffB<Q ?frK ft % 

coig7i#e»nfc^tc^uv-^/wy^ 

-£#£-TSttlg25 cpsJ-XT©®&£#a£-fr, £fli« 

gats fc 5 $ 2 ig*nst-r * c i: K «fc 0 , 

[0 0 5 6] % 1 Ig£:&tt33§0£**I^j£fflM$! 
(DUflifi, S9L /t— a— K D-;m- 

K 7P-3-hv Xkfya- h&£<0— jRWKfTfcft 
*ffiK©»fri*£«ffl LTft 3 c t * s„ c 

02— 1 (im, it»»^b<«0.05~0.5 /imt'$5o B 

££:tf;g>&o 

[0057] iast j: *)WMh^^nm • m 
§o sif*^*ff *pmiga(i8o~5oo wmmiH 

igifi4A^-«ipi±-rso 

[0 0 5 8] S2Ig(CfettS#'J v-^/Vy^-# 
(DT% Xlfyn-KDi^i&gtt^cD^^aT'^ 

^a^nsi^icii^fc^ffl-rso 
[0059] m2xmictsvzmm<D&.m%rzim<t 

S OWE) , &f**t, fRHBmStwftifr* Sfcfic 
tl6.©#ffflfC«toT(f3Cfc^T'#5o ttf**t*ft (S 

S?-rSo -«t«WtiS«tt700 t:WT, $?$L<«80 
-500 "CT'feSo «tt7b^X^>y^©ct9{C^tt^ 



(8) 
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[0060] *%m<ojjmz&')®c>tizMwmwm 

it, HRK1%**» #$L<tt0.5%*SS©'\-X 



xh*J/2/7>*iP7k4W»-«^-&Tf#^ 10 cpsJ-X 



io 5 o/dswt, #$L<t4 io' —io* Q/f3£<Dm \c$mz-&* #vr*8o~25o icsftoik«wfiia-efi6# 

immmmmc&iTgmu nmm&^m&zrzit. h%t>\ mftm-mnx-mwiot, o.i ^msg 
[oo6i] *fi©^at^iJtiftgBMtiti- [oo65] tits z<offlBBmwm&fm®jm*m& 

&Wt<D$m&lS£tfSg&mij t -t-fttcm^<DT\ fCg*iJLfc&, In, Zru Co, Sb, Ag. Pb&i?©£Sfl;£ 

ii\ ffiMCi'K tf-^-n-hT^lcMHLTki ±(OmUXMWmft? 4:, 10 1 Q/DfcO^Hrfcffifi 

i>. fcfcu *-^-3-h3W»»tt<o«tT****^ic fire, 3bfo«&iitticfftifcaw#«si3^6n«. 

[0062] 20 ?-£LTmWUy?-ZmmtZZ£tfttf%Ll,\ 

mm ^(ommmw&mnxit, m&Lit <t [o o 6 7 ] ^m^mxmmitirzmmmnmit, 
%mm®*<D5Mic * 0 *©n*tt*£fr Lfcfflawfl-fc, *«MM»*a*t-r 

Tco frTS I TO«»*$fttt5fi*>HI**y h*7t2>® 

[0063] tntdttu ^B^^atCcfcntf, fgi m*&-tz>M{m8mmsi3i?*&z®-&iats znzn 

xm-vmm&mittitx v T-zkm&jmizm^xm ^myttcn Lx&s\-xx*&Mm&z&m u aaw-ic 

/uy^-imtEV^tztbs tmmMt&tf\c.m% ymtLxmmx^ 0 coi^t,, fie*©a«^5* 

KLTfe, *©!Bitt3IK*<, ft;H&?<DiS«ftM* [0 0 6 8] 

mKmm(ommix®m?zrctb, >u>?-im t8b©i«» (3U£«< ^©s^s^a 

*<D>Uy¥-<DWffl!m (fiOlS*) K«t0, £H*£60gi:LT100 ccOtf^TjgcfncAft, ago. 

j^as-rsfcaft, itiftiiMfstsiit^fts 40 rftgo 100 g£^T^yb->x-*-T*6B#F B | ?#jifc 
[0064] w»«in*awo]eri!£-e*iSsnfcj8iB» [0 0 6 9] MM 

tJifi, OAi^f-fX/U- (CRT, f&Hx-fT. (1) ^V^D/V-;!/ <IPA> 

^TV7^>e©B^ffi©m«B&itJ3 (2) ^y/n;V-yV/x^/-;i//N,N->7f;l'*;l/ 

itflBKK ->-^ Kffl{c»^T'^Sc C<D^&, ill I A75 KOSdSaKSfiJtlOMO:]) <jg^l> 

mxx. &^-x{t'mffimiz$G?zi>(ot>wzL (4) a> 

fi£T«Uc&, ^2Xg{Cfe(,^T, ix(f, rh7 50 (l) Sn : 5 M?%£#frf -SgHfc-r y*J*J A®|»* <1T 



(9) 

15 

0> 

(2) sb : \m=?%*^m?z>mtmm$i* <ato> 

(3) Al : 51!?%%#Wt&8MfG®$* <AZO> 

(4) Fe: 2JST?%£A1 : l JR^fcfcS^rrsHflSHB 
Mb* <F-AZO> 

(5) In: Amf%1t&tt*W&BmmL <IZO> 

(6) Sn: 3JB^%***"r*IWt3fiiB«l»* <TZO> 

(1 ) 2-x MrS/x* y -;i//2, 4-^ > * > 5?* >S£« 
(«fiit6:i) <a> 10 

(2) 2-J V~fu y x * y -;I//2, 4-^ > Z > V* y 
/x^;U7-tx- hM&m (SfiJt6:i:2) <b> 

(3) z,4-^y$>is*y <c> 
i&^-Xiv. : Hiatal 

iuIB^S (D~(7) T^nST/I^x^A&Sfcfci:?- 
**-h&A>yXyyy*?r<J <(1)~(7)> 

T'iipLT, fuy?-%r$%?z'$mmm#*mwiL 20 

fco C©*#OES!ttlfflH- («5$ELD : h*y>yyi!D 

[0 0 7 0] ^iJ-7-qu/W>^- 
(1) -rh^xh+^i/^yOjHlTK^'^CctO^c 
J/p*^^jJ?yv-(Si0iSdWa*»20M%) <P-1> 
PU7Ji£ : 500 mL<D4 5»D75X3fc*»3>f>t 

fh7iF*'»7> (n/Pn— h«)385 g£x*y 
-;i//^y^D/V-;i/ig^« «fitt2 : 1) 105 

gtzmx., 180 r P n T'oimnr. mm&i g£#*rr 30 

ZJtyxWiyk 650g£jg~FU 60tT* 1 ^wrjS*# 

ft. 

co 0 7 1 ] (2) t>? vjimmm® (bje?#38S»% : 

LR980 , EMU-ByM) <P-2> 

(1) xh7XH+$/S/7> <M-1> 

(2) t h^h^y-y^y/Tiis.-^L^vzfa^ 
> K t i/)\>u - ^ZW y 7 h +i/ F<DS£ft (filtfci 
0:2:1) <M-2> 

(3) ^/ (2-/^^'jD^;W+-/xf;l/) 7~>;K* 40 

* y >s;^U yy"/bx-fyi//y.^yi<x^;I/^r h y/V- 
F©g£» (fi«i±4:20:6:i) <M-3> 

(4) *y G-^*i"Jn^M*'>xfM 7->7 H* 
X7x- F/2-xf ^ 7^ 'J U-h/^y 
5>d/5>* *-/KDg£$KM»t8: 40: 1) <M-4> 

(5) S&gJ <B-5> 

(6) Wm^yV'tK <M-6> 

(7) **f-/l/B3HB <M-7> 

(8) t7r>g3A;l/h <H-8> 50 
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(i) <aw**ttasA> mwmm^tLxmti < 

IT0>7g. feMtLTMB <M&2> 49.75g, *5<fcOV<5 

-ry^-tLTHuse <p-2> 3.25 g (^tti6o g ) £10 

0 ccOtf^XJfiftHcAtU HS0.3 mW)te-7\Z- 
XlOO g*fflt^T^yh'>x-*-T?4l^|IB»«*-& 

fto 

[0072] (2) <mmmmmn b > mm&mft* t 

LTMIB <AT0>7 g, mmtLXmB<l?k> 49.75g, 
t5«fct>VWy^-tLTMlB <P-1>5 g (£IW48g) 
£100 cc©#~7 Aft, E&0.3 n0^3x7 

e-Xioo g*ffl^T^yh->x-*--e6«Fffl^ 

[0 0 7 3] [j8WI|«i©f?H]*7X« (fi£75mmx 
it©55mmxff^ 2mm. RT#i7fcIj!*91%. 'N-XO.O %) 

mwmnmmm®im®is£TS^mH'uy?- 

Jg^Lft„ 

[00 7 4] aWjfeff 

(1) <X>£x£yri-h/©%7.eyn-h/S!rt; <j£§| 

1 > 

(2) ®£Xtr>3-h/10% Ht +Ni ©jB7ctt»Hfll't' 2 

oor, 5#M<Dffim/®*x\zy3-h/mt <&m 

2> 

(3) <I>*gai$#/©*gfl|$;fij/Rfl: <$JI3> 

(4) ©^Xlfyn-h/Mk <$JS!4> 

(5) ®z^-3~h/mt <&m5> 

(2) JM^tt, ©<Da*»taffli©e»©^i6ttt 

B («k l~35MB)l/ttr&, ©*^fiiLft„ 

[0075] m<t&& 

(1) 100°C, 30#©tttttt <fiMfc 1 > 

(2) AM* 160t\ 30#©*itt»* <@ft2> 

(3) AM* 350^, 30#©$E#tt <Sft3> 

(4) AM* 550W 30^-©^f7 <®{t4> 

(5) 10% H 2 +N3©S7C14#7.HBSI4 3 160 t), 305rO^ 
#^ <«{fc5> 

(6) ^Stt(N2)**X#Hm*250 30^<D^lt <@ 
fk6> 

(7) ^Stt(N ? )**X#HM*650 30#<D$Wt <W 
<t7> 

(8) AM*MST*ifE7j<ffl*T{CT 600 mj/cm' Ojinfi 
^ <®{b8> 

(9) 5% It + N* cDa^14#7.??fflm*450 1C V 30^0^ 

<Slb9> 

n*>fttc&mmmm<ommiks em (ksd tio. 

*ffifiSiffi*EgSl^a(Pb7 > ^AP:Har4{kil) k:«k 

0, -n-X^-X^-^- (HCH-3D : 

tciO, ^«14*SSB^aX*-y hlS^ (Idudx in 
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[0 0 7 6] &ib\ #*0fcft(C, 0 1 W) £«#J<Djg 

*, Bi(n) Kz®E(0'^>#-mm.ifi&<Dmm<os 
e M^K^^n^n^-fo m i «) fre>> 
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01(d) fr5>, 20B©J6*t«koT, 

[00 7 7] 
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[007 8] 

(t, 'N-Xtf 1 %&CF, L < (tO. 5 %OT, SEfi 
Wfi 10 s n/DSOT, &?3;L<ft 10'~10 4 Q/D 
(SfiltOMSg) #50/100W±, »St< 

ttioo/ioo oaw»««*^is«nfco {S'n-x 

[oo7 9] ¥ftc, $ i ia-e«ffl^*i8w*««»/« 
MmjfflaK&^-Xit • iHf&H&Sftiu IB 2 igf . 
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t\ mttzamwBM (2501c wt) xnoa\ m> 

(tin, Zru Co, Sb, Ag, Pb%E<r)&m<D{t£<®lZm^X 
fflft.X*m$WlkVio t. 10'~10 3 G/DStDli^cfS 
&SiT\ OA«|§§x^7.yH'*5j;rJ ; TV7v'7>e<0 

[0080] *%mic£tu^ mmmt^mmfr-o® 
m 1 ] 0 1 w> «, *»B©*ttic * 

K«^Ufe«0««aHll03t3SS«?»tWi (S EM) 
01(d) (t, $5(C2[eIgO^{i:t;0/ i ?-i'y^ 
«*BHk*-&ft»©SEM3fK7?*So 




mmBl ¥/&6if 1 OR 5 0 [li§IE£f£] 

imffiiE 1 ] MiErtS] 

[4iIE»ft«B«] 0ffi [01] 
[»IE»*81fc] 01 
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